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A.F. AMPLIFIER FOR BEGINNERS

This a.f. amplifier offers the novice a useful introduction
to electronics.

N THIS ISSUE
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Each £3 unit of Home Unit Insurance gives you protection up to the limit shown

This is the simplified insurance you have been waiting for. (or { units after the first) up to a maximum of five. So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company.

And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine! And remember — as you buy more possessions just add
Ycu can build up to the cover you need by additional units more Home Units at any time.

THE GENERAL AGCIDENT FIRE & 1 ...... cni me turiver partoutars or
LIFE ASSURANCE CORPORATION LTD | e tome unitinsurancs !

— Name.........oovee.. Y ey
Metropolitan House, 35 Victoria Avenue, : Uiy I
Southend-on-Sea, Essex, SS2 6BT | ATOrESS...o i
| I
Itpays tobe protected bya/General ] |

I
TRV P — o |
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THE MODERN BOOK CO

1972 WORLD RADIO - TV HANDBOOK
A COMPLETE DIRECTORY OF INTERNATIONAL RADIO
AND TELEVISION

£2.80

Fundamentals of Radio Servicing

by B. W. Hicks. £1.50 Postage 10p
Colour Television with Particular
Reference to the Pal System

by G. N. Patchett. £2.50 Postage 8p
Transistor Electronic Organs for the
Amateur by A. Douglas & S. Astley.

£1.10 Postage 10p
Radio & Servicing Handbook

by Gordon J. King. £3. Postage 20p
Mullard Transistor Audio & Radio Circuits
£1.50 Postage 10p
Coil Design & Constructional Manual

by Bernards Radio Manual. 30p  Postage 5p
T.V. Fault Finding 405/625 Lines

by J. R. Davies. 50p Postage 6p
RSGB Amateur Radio Call Book 1972

by R.S.G.B. 50p Postage 6p

Postage 10p

Radio Amateur Operator's Handbook

by Data Publications. 45p Postage 6p
Hi-Fi for the Enthusiast
by M. L. Gayford. £2
Hi-Fi Year Book 1972
£1.25 Postage 20p
Television Engineers’ Pocket Book

by J. P. Hawker & J. A. Reddihough.

£1.40 Postage 10p
Foundations of Wireless & Electronics

by M. G. Scroggie. £1.80 Postage 20p
110 Integrated Circuit Projects for the
Home Constructor
by R. M. Marston.
VHF-UHF Manual
by G. R. Jessop. £1.60

Radio Valve & Transistor Data
by A. M. Ball. 75p

Postage 10p

£1.20 Postage 10p
Postage 15p

Postage 10p

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone 01-723 4185

50p BARGA N PACKS

All fully coded, all from weil-known manutacturers
and now available, while stocks last, at better than
butk-buyer's prices! Cash with order only.

1N4148 Signal Diode 18 for 50p
(=1N914)
1N5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90 - 180 (25v) 7 for 50p
2N23926 NPN Silicon Transistor
(Red) hfe 55-110 8 for 50p
2N3391A SiNPN HiGain (250 - 500)

low noise transistor 3 for 50p

2N3402 Medium power (driver)
900mw 25v Hfe 756-225 6 for 50p
c6uU 1.6 amp general purpose

3 for 50p

25vSCR in TO5 case

Post and packing 10pfor 1 or 2 packs; 3 packs or
more post free.

Crder any quantity, till sold (but we regret packs
cannot be subdivided).

P.O. or Cheque payable
Jermyn Industries,
Vestry Estate,

Star Bargain
Spragué (Plrgo) Triacs
063 (6 am% 00v)

TECHNIGAL TRAINING
in Radio, Television and
Electronic Engineering

Let ICS train You for a well-paid post in this
expanding field. ICS courses offer the keen,
ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to
success. Diploma Courses in Radio, TV Engineer-
ing and Servicing, Colour TV Servicing, Elec-
tronics, Computers, etc. Expert coaching for:

* C&G. TELECOMMUNICATION TECHNICIANS CERTS
* RADIO AMATEURS EXAMINATION
# GENERAL RADIOCOMMUNICATIONS CERTIFICATES
* C&G. RADIO SERVICING THEORY

CONSTRUCTOR COURSES

Build your own transistor portable, signal genera-
tor, multi-test meter—all under expert guidance.
PoOST THIS COUPON TODAY and find out how ICS
can help YOU in your career. Full details of 1CS
courses in Radio, Television and Electronics will

be sent to you by return mail.
Member of the ABCC. Accredited by the C.A.C.C.

INTERNATIONAL CORRESPONDENCE SCHOOLS

¥ Dept. AA33, Intertext House, Stewarts Road, London SWB8 4UJ 1

Name. . . Age. ...
BLOCK CAPITALS PLEASE

m o

) EST. I8 .
Sevenoaks, Kent. 18! ——— . 272
FEBRUARY 1972 385
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PV 1A 3A 104 16A30A
Tos Toes 108 T8 TO-®
£p Lp £p ip £p

5 023 025 047 050 N

100 025 033 053 058 140

200 0335 037 057 061 160

00 013 047 067 075 75

800 053 057 077 0.7

800 063 070 090  1.20 1.00
SILICON RECTIFIERS—TESTED

PIV 300pA 750mA 1A SA10A A
£p  &p  £p £ £p  £p

50 008 005 0.0 011 021 047

100 001 006 005 016 023 075

200 005 009 006 020 024 1.00

400 006 013 007 027 031 125

600 007 016 010 034 045 185

800 010 017 013 0.37 055 200

1000 0.1 0.25 0.15 0.46 0.63 250

1200 033 057 075

TRIACS LUCAS SILICON
VBOMZA 6A 10 RECTIFIERS
TO.1 TOw6 TO.88 | Anp. 400 P.LV. Stud
Type €110 ca
£p £p
00 030 050 075 DIACS
FOR  USE WITH
00 050 060 090 [FOK
400 070 055 110 | BRIOO (D32) 37p each

2A POTTED BRIDGE

RECTIFIERS 200V S50p

UNIJUNCTION
UT46.  Eqvt 2N2646
Eqvt. TIS43. BEN3000
27p  each. 2599 25p
100 UP 20p.

NIN SILICON PLANAR
BC107 8/9. 10p each.
9p: 100

each 1000  off.
ip each. Fully tested
and coded TO-18 case

BRAND NEW TEXAS
GERM. TRANSISTORS

Coded and Guuranteed

Pak No. EQVT
T1 82 ocTn)
T2 8 D137y OC75
T3 8 D1216  OC8ID
T4 8 2G381T 0OC8!
Ts B 2G38T 082
T6é & 2G344B 0OCa4
8 2GR45R  0OC45
TS 8 2G3718  OCTR
8 2(;399A 2N1302
FlO 8 2G417  AF117

All 50p each pack

2N2060 NPN SIL.. DUAL
TRANS. CODE D15%9
TEXAS. Our price 25p
each.

Sil. trans. suitable for
P.E. Organ. Metal TO-18
Fqvt. ZTX300 5p each
Any Qty.

SlL (, I'. DIODES L‘.p
30

40] ]V (Min) 100 l :)0
Sub-Min. 500 5.00
Full Tested 1.000 9.00

Ideal for Organ Builders

D13D1 Silicon Unilater-
al switch 50p each

A Silicon Planar. mono
lithic integrat vircuit
having thyristor elec-
trical characteristics, but
with an anode gate and a

bmltin  “Zener” diode
between gate and
cathode. Full data and

application circuits avail
able on request.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V, $00mV (D07
Case) 13p ea. 1IW (Top-
Hat) 18p ea. 10W (S0-10
Stud) 25p ¢ AL fully
[e%[ed 5% tol and

wked.  State  voltupe
req\nred

FREE

One 30p Pack of vour
owsn choice free with
ovders valued £1 or over

LAF238  PNP  GERM,

SIEMENS VHF TRAN

SIS’IORS RF  MIXER
ur 1o 9w

USE AS RE

PL ACEMENT FOR
F1

186 100°
OF OTHER USES

IN
VHF.  QUR  SPECIAL
LOW PRICT 124 3ip
each. 25 99 34p eac ‘\
100 30p each

CADMIUM CELLS

RP12 43p
ORP60. OHPGl 40;1 each

PHOTO TRANS.
OCPT1 Type. 43p

SILICON PHOTO
TRANSISTOR
TO-18  Le end. NPN
Sum. te BIX25 & P21
BRAND NEW. Full data
avinlable. Fully Guaran-

eed

Qty. 1-24 25-99 100 up
Price

each 45p 40p 35p

FET'S

2N13819 35p
2N3820 50p
2N3821 35p
2N3823 30p
2N5458 50p
2N5459 40p
BEFW10 40p
MFP105 40p

The largest selection

NEW LOW PRICE TESTED S.C.R.'S.

KING OF THE PAKS Unequalied Value and Quality NEW QUALITY TESTED PACKS
NEW BI-PAK UNTESTED Pack Description Price £p
£23 20 Red spot’trans. PNP 0.50
SEMICONDUCTORS 2 16 White spot R.F trans. PNP 0.50
93 4 OC77 type trans 0.50
Satisfuction GUARANTEED in Every Pak, or money back Q1 6 Matched trans. OC44,45/81/81D 0.50
Qb 4 QC75 transistors 0.50
Pak N £p | Q6 4 0((112 transistors 0.50

7 4 AC128

Ul 120 Gluss sub-min general purpose germanium diodes 0.50 Sé 1 AC126 ::ﬁ:: lF;R[F high gain ggg
Uz 60 Mixed germanium transistors AF RF 050 | Q9 7 OC81 type trans 0.50

§ g R . d . 5 O Q10 7 OC71 type trans. .50
Us - iermanium £old bonded diodes sim. OAJ. OA4T 0.750 Wit 2 AC127 128 comp. pairs PNP/NPN 050
U 30 Germanium transistors like OCRI AC128 0.50 | (12 3 AF116 type trans. 0.50
Us 60 200mA sub-min Sil. diodes 0.50 [ Q! 3 AFI117 tvpe trans 0.50

. =l Qis 3 0CITHE trans. X

U6 30 Silicon planar transistors NPN sim. BSY95A, 2N706 0,30 t§15 5 ON2G il ey vrams o0
U Siiven rectifiers Top-Hat 750mA up ) to 1,000V 0.50 | Q16 i 880qlow noise germ. trans 0.50

3 - = 2001203 Q1 NIN 1 STHI & 2 ST140 0.50
uUs S j\.\r diodes 250mA. 0A 200/202 0 50 Qis M dt's 2 MAT 100 & 2 MAT 120 0.50
us 0 Mixed volts 1 watt Zener diodes 050 | Q19 Madt's 2 MAT 101 & 1 MAT 121 . 0.50
Ul 25 PNP silicon planar transistors T0-3 sim. 2N1132 0.50 ilg(l) 4 2?]!;7;:9}\%(:»‘1“. AF 0.50
Ul3 30 PNP-NPN sil. transistors OC200 & 25104 0.50 c%zz 20 NKT trins AP RE coded 823
{11 150 Mived silicon and germanium diodes 0.50 )“' 10 ()_»\202dsv4.l diodes sub-mn 0.50

5 2 05 oNEST 050 | Q2 # OA8] diodes 0.50
UIs 25 NPN Sibeon planar transistors TO-5 sim 2N697 0.0 6 [NOL sil. diodes 15P1V T5maA 0.50
Ule 10 3-Amp silicon rectifiers <tud type up to 1000 PIV . 0.50 & OA95 germ. dindes sub-min IN69 . 0.50
ULli 30 Germanium I’N]’ AF transistors TO-5 bke ACY 17 22 0.50 2 10A B00PIV sil. rects. 1S45R 0.50

. : -~ 2 Sil power rects. BYZ13 0.50
uls 8 6-Amp silicon rectifiers BYZ13 type up to 600 P1V 0.50 t Sil. trans. 2 2N696. | 2N697T
U9 25 Silicon NPN transistars like BC108 0.50 . 2N698 L 0.50

= TP TS 7 Y t

U20 12 16 Amp silicon rectifiers Top-Hat up to 1.000 PIV 0.50 L& q::"h trans. g,’;”gg RNEN oo
u21 AF. zermanium alloy trans T 300 series & OC71 0.50 PNP sil. trans 2 2N1131. 1
U2 1t ¢ MAT 5 PNP tiansistors 0.50 INTLS 0.50
%) EITRGRS [ AW i | nssors > 3 Sil. NPN trans. 2NI711 50
Uzi 20 Germamum 1-Amp rectifiers CIM up to 300 0.50 7 Sil NPN truns. 2N2369. 500MHZ . 0.50
U25 25 300Mc s NPN silicon transistors 2NT0K. BS 0.50 38 PNPOTO5 2 2N2904 &

: e ~ . 05 12905 0.50
U2 )\) Fasl s ing silicon diodes like IN911 B Gro,HhiR 0.50 Q36 7 23646 TO-18 plastic 300M H2 NPN 0.50
U289 10 1:Amp SCR's TO5 can up to 600 PIV CRS1/25 600 100 | 37 $ 2\3053 NPN i, trans. 0.50
U3l 20511 Planar NON o 1 se amp 2N707 050 | Q38 7 PNPuuns 4 2N3703.3 2N3702 0.50
O EDMCH) [Hirr? (IPBSE L. Iy (T avay ! 2 1@ 7 NPNtruns 4 2N370¢.3 2N305 050
U2 25 Zener diodes 400 mW DOT case miy s, 31 050 i 7 NPNamp. 4 2N3707. 2 3N3708.  0.50
U383 15 Plastic case | amp silicon rectifiers [N40D0 series 050 Qi1 3 Plastic NPN TO-18 2N3904 0.50
US4 30 S PNP alluy trans. TO5 BCY26, 25302 4 8:2‘ ? 3 ggg
u: Sil planar trans. PNP TO-18 2N 2006 Qa4 NPN trans 4 “BCr08. 3 BCios | 030
Usi 25 il planar NPN trans TO-3 BFY50 51 g # N HINIO L S a

oIS S N . trans.
Ui 30 Sil ulloy trans 8O-2 PNP, 00200 25322 Q47 6 NPN high gain 3 BCIGI 3 BC1680.50
U8 20 Fast switching =it trans. NPN. 4003 /s 2N3011 8}2 4 .\ggi,o Nl’tiuma TO .

. - s 9 4 NPN trins. "51.2 BFY52
L D (17 (s, (PP en.s el 14 Q50 7 BSY2R NPN switeh TO 18
U0 10 Dualt d 50 51 7 BSY93A NPN trans. 300MH2
Uil 25 RF germ trans TO-1 0C45 NKT72 852} L grteles et Ao

53 25 Si erm. trans xed
Uiz 10 VIlF PNP trans TO-1 NKTH67 AF 11 marked new o mECH BB e
U 25 Sil_ trans. plastic TOI8 A F BC1L3/114
U4 20Sil. trans. plastic FO-5 BC115/116 PRINTED CIRCUITS—EX-COMPUTER
Ut 7 3-Amp SCR's TOH6 case up to 600V 1.00

P'acked with semiconductors und components

0 boards mive a guaranteed 30 trans and 30 diodes
Code Nos. mentioned sbove are given as i guide to the type of device | Our_price 10 boards a()p Plus 10p P. & P
in the Pak. The devices themselves are normally unmarked 100 Boards £3. P. & P. 30,

POWER TRANSISTOR BONANZA'!

GENERAL PU RPOSE GERM EX-STOCK TYPE EACH AS PRICED
o Price Price rice Price
PNP Type ecach Tvpe each Type edrh Type each
s 3
Coded :P100. BRAND NEW TO0-3 CASE. POSS 0_55 AL103 085 BD136 oﬁg
REPLACE OC23 28 29 30 35 36 NKT401 i 0.30 BDI21 0.60 BDI37 0.70
401 105 -}()(1 150 4 15 453 T13027 3028 0.33 BD123 0.75 BD138 0.80
)?6\ 407A- 4580, IN511 511 A & B, 0.i5 ADLIO 0 10 BD12+ 0.70 BD139 0.75
zz‘ ETC 0.25 ADLI2 0,40 RD131 0.70 BD140 0.85
0O B0V VCEO 80V IC 10A PT 30 WATTS HFE 0.25 ADI149 0.43 D132 0.80 BD155 0.75
30-170 0.40 AL10Z 0.85 BD135 0.70 Bul0s 3.00
24 25-99 100 up 2N3054 0.45
43p each 40p each 36p cach
bll l(‘()N 50 W -\l‘TS MAT(‘HE[) NPN PNP
BIP19 BIP20 PN TO-3 Plastic Brand new.
SILICON |(|g}- \”'HI'\ 250V NPN TO-3 case. ;.1 |VCBO 100 V(‘bO 50 1C 10A. HIL type 100 ft 3 mHZ
Swatching & Amplifier Applu dions. Brand new Coded 1 24prs. 25 99prs. 100 prs
K200 VERO 250] \(‘E( 100 1C 6A 30 Waits. HFE type] QUR PRICE PLK PAIR §0p 55p 50p
20 {7 3MHZ A PN 52 1 y
s ome w8 SO ADIR PRE T TTONET ZN3065
PRICE EACH 50) 15p 10p IF €3n P A Ti ’ Only 63, h
PRI ¥ b OF 63p PRI PAIR h7 P eac

JUMBO COMPONENT PAKS

Mixed

#] value (no rubbish) Resistors, capacitor

pots.

useful

Prive inc

Electronic Components  Lxceptionally | Ty 28706 8, BSY.

ALSO \\ AILABI
many other

Electrolytics & Coils state prefervnce N
items. Approaimately 3 lbs in weight i
P& P€150 only Plus our For 0.50
satisfaction or money bick guarantee 50 For 1.00

QUR STOCKS of individual devices ave now
too numercus t

ment.

1000 Semiconductors.
Stock at very

GENERAL PURP(

[’N‘ or PNP.

BCY70. When ords

£p
100 For 1.75

500

For 7.50

312 NPN SILICON SWITCHING TRANS. TO-18 SIM.
28 95A. All usable devices no open or short circuits
n PNP Sim to 2N2906,

ering please

£p
1000 For
13.00

mention 1n this Advertise.
Send S.AE. for our listing of over
All available Ex-
ompetitive prices.

TRANSISTOR EQUIVALENTS BOOK
A complete cross reference anid equivalents book for European, American
and Japanese Transistors. Exclusive to BI-FAK 90p each

10 for 50p

SPECIAL OFFER
2N2926 (Y) (0)

25 for £1

www americanradiohistorvy com

TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK
By B. B. BABANI Includes many thousands of British, U.S.A., European
and Japanese transistors PLUS 100's of CV types. PRICE $0p each

THE RADIO CONSTRUCTOR
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74 Series T.T.L. I.C’s
DOWN AGAIN IN PRICE

List hefore vou buy any 1.C’s. OQur prices are
puaranteed

Check our 74 Serie:
the lowest possible. All devices ex-stock., Full spec

BI-PAK Price and ytyv. prices BI-PAK Price and gty. prices
Ovder No. 124 25 99 100 up Order No. 124 5-99 100 up
£p Lp £ &p £p £
BPOO  SN7400 615 014 0.2 BPWt  SN7486 0.32 030 0.28
BPO1  SN740! 6.15 014 012 Bl SNT190 0.67 064 038
13P02 SN7402 0.15 0.1 012 BPY4l SNT491AN 0.87 0.84 0.78
Bro3 SN7403 0.15 0.14 0.12 BPP92  SN7i92 0.67 0.64 0.58
BPo: SN0 0.15 0.14 0.12 13P93 SN7493 0.67 0.6¢ 0.58
B3P05 SN7405 015 0.4 0.2 BPg1 SN7494 077  0.71 068
BPO7T SNT47 0.18 0.17 0.16 Ii[’% SNT 193 6.77 0.74 0.68
BPOs SN7108 0.18 0.7 0.16 0.77 0.74 0.68
BPOY  SN7409 018 0.17 0.16 1.75 1.65 1.55
BP10 SNi410 0.15 0.1 0.12 BP104 SNTI04 097 0.9 0.88
BP13 SNl 0.29 0.26 0.24 BP0 SN7106  0.97 0.94 0.88
BI'16 SN7i16 043 040 038 BP107 SN74107  0.40 038 0.36
BPI7T SNT417 03 010 0.38 BPIIO SN7110 055 053 0.50
BP20 SN7420 0.15  0.14 0.2 B SNT: 12 115 100
BPP30 SN7430 0.15 0.14 012 BP118 8N74118 1.0 0.95 0.90
BP0 SN7410 0.15 0.14 01z
BPil SN7441 0.67 064 058 RP119 8N74119 135 1.10
3P42 SNi442 0.67 0.64 0.58 | BP121 SNT1121 0.67 0.58
BP43 SN7443 1.95 185 175 RP145 SNT4146  1.50 1.30
BP4g SNT444 1.95 1.85 1.75 Brls0 SN74150  1.80 1.60
BP45 SNT445 1.95 1.85 1.75 BiRP151 SN74151  1.00 0.80
BPas SN71i6 097 094  0.R8 BI'53 SN74153  1.20 0.95
BP47 SNT47 097 094  0.88 BP154 SN7a151  1.80 1.60)
BP48 SN7448 097 094  0.88 BP155 SN74155 1.40 1.20
BP50 = SN7450 015 011 0.2 BP156 SN74156  1.40 1.20
BP51 SN7i51 015 014 012 | BPI60 SN74160 1.80 1.60
BP53 SN745 015 014 012 | BP16I SN74161  1.80 .60
BPSs SN7459 0.15 0.14 0.12 Blie4 SN74164 2,00 80
BP165 SN74165  2.00 .80
BP60- SN7460 0.15 0.14 0.12 BI'I8] SN71181 .75 A0
BP70 SN7470 0.29 0.26 0.24 BP182 SN71182  0.97 .88
BP72 SNT472 0.29  0.26 BPI90 SN71190  8.50 .00
13P73 SN7473 0.37 0.35 0.32 BP191 SN71181  3.50 .00
BP74 SN7474 0.37 0.35 0.32 BI'192 SN7:192 210 75
BP75 SN7475 047 045 0.2 BP193 SN74193  2.10 .75
BP76 SN7476 043 040 0.38 BP195 SN74195 1.10 .95
BP80-- SN7480 0.67 0.61 0.58 HP196 SN74196  1.80 60
BP81 SN7481 0.97 0.94 0.88 BPI9T SN7TI197  1.80 .60
BPA2 SN7482 0.97 0.94 0.88 HIP198  SN74198  5.50 00
BP83 SN7483 i 1.05 095 BP199 SN71199  5.50 00
PRICE-MIX. Devices may be mixed to qualfy lor quantity prices
PRICES for quantities in excess of 500 peces mixed. on application
Owing 16 the ever increasing runge of TTL 74 Series, pleas: check with us for suppiies

of any devices not listed ahove. as it 15 probubly now in stock WARL 3412

NUMERICAL INDICATOR
TUBE 7ype MG-17G

Colg Calhode gas-filled.
and Declmal Point.
COLODUR: Neon Red
BATA: Anode supply vokage 180 min Vde.

Cathode current, 0.35 hom mA dc.
Ideal for use in constructing Ihgital Clocks, Desk
Calculators etc., aund many products described 1n this
magatine. We recemmend use of BP41 or BP141 1o
drive this tube

Full data available on request

wie-viewing numerals (0 -9)

f
L
B

-the lowest prices

PRICE: 1-5 £1.55. 6-25 £1.40.
’
BRAND NEW LINEAR I.C’'s—FULL SPEC.
Price

Type No Case Leads Description 1-24 25-99 100 up
3P 2@1(‘ " sL201C TO-6 8 G P Anmp 63p 53p  45p
RP 701¢ -SL701C TO-5 8 OP Amp 63p  50p  45p
BI’ T92C—SL702C TO-5 8 O!1' Amp Divect OF 63p S0p  45p
BP 72—72702 D.IL. 14 G.P. OP Amp (Wide

3nnd) 53p  45p  40p
BP 79 72709 DIL High OP Amp 53p  45p  40p
BP 709P  :AT09C TO-5 8 High Gain OP Amp 53p 15p  40p
BP 7t0—72710 hLL 14 Diferential 53p  45p  40p

Comparator
BI* T11—u ATl TO-5 10 Dual comparator 58p 50p  45p
BP 74172741 D.LL. 14 tigh Gain OP Amp

(Protected) 5p  60p  50p
@A T3C-AT03C TO-5 6 R.F-LF. Amp 13p 3Bp 27
TAA 263- TO-72 4 AF Amp 70p  60p  55p
TAA 293— TO-74 10 G.P. Amp 90p  Tip  T0p
TAA 350 TO-5 8 Wideband Limiting 170p 158p 150p

Amplifier

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP

A wide range of ali types of clectronic components and equipment

uvailable at competitive prices. Expert technical advice freely
gven

18, BALDOCK ST. (A10) WARE, HERTS. TEL: 61593

OPEN 9.15-6 TUES to SATS. FRIDAYS UNTIL 8p.m.

FEERUARY 1972

ANOTHER BI-PAK FIRST!

THE NEW SGS EA 1000
AUDIO AMPLIFIER

MODULE

% GUARANTEED NOT LESS
THAN 3 WATTS RMS
Especially designed by S.G.S. incorpor-
aung their proven Linear 1.C. Audio
Amp  TAA62L providing unlimited
applications for the enthusiast in the
construction of radios, record plavers, Audio and Sterco units. Also ideal
for inter-com systems, momioring applications and phone answering
machines. Other uses: portable applications where supply rails as low as 9V
are of prime importance,

* Sensitivity 40 m\’ for 1 wait Voltage
gain 40 dB but can be varied up to
73 dB for some applications

signal to Noise Ratio 86 dB
Frequency response better than 50 Hz
to 25 KHz for 3dB

Normal supplv Voltage 9 24V
Suitable for 8 16 ohm loads
Overall size 2° 3" §

Typ Total Harmenic
at 1 Watt less than 17 each

ROCK BOTTOM PRICES!-CAN'T BE BEATEN
LOGIC DTL 930 SERIES 1.C’s

Supply Veltage (Vs)—=24V 15 ohm
load

Module Tested and Guaranteed
Quy 1-9 10-25
Price each £2.63 £2.28

Larger quantities quoted on request.

»

Full hook-up diagrams and complete
technical data supplied free with each
modual or available scparately at 10p

distortion

T\ pe Price
Function 1-24 25 99 100 up

111’93() Expandable dual 4-input NAND) I2p lip 10p
BI°932 Exps ¢ dual {-input NAND butler 13p 12p p
BPY33 Dual 4-1nput expander 13p 12p 11p
BP35 Expandable Hex Inverte 1#Bp 12p  lp
BPY3 Hex Inserter 13p 12p 1p
BPY 14 Dual tinput NAND expandable huffer without

pull-u 13p 12p 1p
BP945 Master-slave JK or RS 25p 21p 22p
RP946 Quad. 2-input NAND 12p 1p 10p
BP948 Master-slave JK or RS 25p 24p 22
131951 Monostable 65p 60p 55p
RP9s2 Triple 3-input NAND 12p ilp 10p
BP0 Dual M: aicx-sl 1ve JJK with separate clock 40p 38p 35p
13P908+ Dual ter-slave JK with sepurute clock 40 38p 35p
BP9097 Dunl Master-slave JK with Cammon Clock 0p  38p 35p

BP9099 Dual Muster-sluve JK Common Clock 40p 38p 35p
Devices may be mixed to qualify for quuntity price. Larger quantity prices on application
(DTL 930 Series only.)

DTL & TTL INTEGRATED CIRCUITS
Manutacturers’ 'F outs”  out evices incl uding functional units and
part function but classed ut of spec hm \\he manufacturers’ very rigid specifications.
Ideal for learning about 1.C’s and experimental work

PAK No. - PAK No.

UICu30 ~ 12 1A 930 50p L) U1C948 8 uA9I8 50p
UIc9az 12 A 932 50p UIC9s1 5 A 951 50p
UICe33 12 A 933 50p UIC961 12 A 981 S0p
UICe35 12 »A 935 50p T UIC8093 5 A 9093 50p
U1C936 12 A 938 50p U1C9094 5 A 9094 50p
U1C944 12 A 94 50p U1C9097 5 A 9097 50p
UICO45 8 A 945 50p L UICOMW9 5 1A 9098 50p
UIC946 - 12 A 946 50p UIC - 925 Assorted 930 Series £1. 50
Packs cannot be split but 25 Ass .rted Pieces (our mix) 1s available as Pack UIXC9
Every Pak carries our BI-PAK Satisfaction or money back guarantee.

Data booklet available the BPg3o es. PRICE 13p

PAK No. PA o. PAK No.

UIC00 12 T7400N  50p UICi5 5 745N 50p | UIC76- 8 50p
UIC01 12 740IN  50p UIC ¢ 5 T446N  S0p uUICs80 5 Op
UICoZ 12 7402N  50p UiC47 5 744N 50p UIC&l 5 50p
UIC03 12 7303N 50p UlC48 5 T7448N  30p uics? s 50p
UIC04 12 7404N  50p UIC50 12 7430N  50p UICS 5 50p
UiCos 12 740N 50p UiC51 2 T45IN  50p uIcse 5 50p
UICI10 12 7410N 50p uiC 12 T453N  50p uicse 5 S0p
UIC13 8 741N 50p Ule51 12 7454N 50p Uicer s 50p
UIC20 12 7420N  50p uleso 12 180N 50p U1C92 > BOp
UIC40 12 T440N  50p UIC70 8 7470N  50p uIces 5 50p
ulci 5 7441AN 50p uIC 8 T472N  50p Ul(gd 5 50p
UlC2 5 7142N  50p Ui 8 4TSN 50p UIC9- 5 0p
UIC43 5 7443N  50p UIC7T4 8 744N 50p UIC%% 5 50p
UIC+s 5 7444N 50p UIC?7: 8 7475N  Aop viCi21 5 14121\1 50p

UICX] 25 Asst'd 74's £1.50
All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
plus a final test and near spot-on alignment as a final check.

Our General Catalogue showing full product range .. 16p
DTB4 Transistor & Valve circuitry for D.P. Coils .. 16p
DTB9 Valve Type Coil Pack Application circuitry .. 16p
MD.1 Decoder Circuitry for Stereo Reception .. 20p

All post paid, but please enclose S.A.E. with all other requests in the interests of
retaining lowest possible prices to actual consumers

New solid State

Receiver
for the Junior S.W.L.

With the SW 717, which is an ideal introduction to amateur radio, you will be able to listen in on amateurs speaking to each other from
thousands of miles apart, hear ships and aircraft. This radio really keeps you in touch with amateur activities.

Reliable solid state design; Advanced devices and techniques give your SW 717 peak performance characteristics, long life and depend-
ability. A dual gate MOSFET mixer stage provides greater signal handling capability and lower noise.

Ceramic IF filters give sharp selectivity and eliminates IF alignment forever. Zener diode regulated oscillator power supply prevents
pulling and drift. Full control complement; bandspread tuning addition to normal receiver controls. The SW 717 provides a BFO knob and
separate CW mode setting for receiving code transmissions; a bandspread capacitor and dial for extra fine tuning; a rear mounted auto-
matic noise limiting switch to cut out pulse type interference from atmospheric conditions, local electrical equipment etc.

Extra convenience features include a front panel headphone jack for relative signal strength meter; built-in antenna; terminals for external
SW antenna.

SW 717 SPECIFICATIONS: Frequency Coverage: Band A. 550 kHz. Band B. 1.5 MHz to 4 MHz. Band C. 4 MHz to 10 MHz. Band
D. 10 MHz to 30 MHz. Meter indicates relative signal strength. Headphone jack, Headphones or an external speaker. Loudspeaker
built-in. Controls: VOLUME with on-off switch. MODE (am, standby and CW) BFO. MAIN TUNING. BANDSPREAD TUNING. ANL
(on-off). Transistor Complement. 40673: mixer and RF amplifier. 2N3393: audio preamplifier. 2N5232A: j-f amplifier, AGC amplifier.
MPF 105: oscillator. $2090: final audio amplifier. $2091: final audio amplifier. X20A829 Audio driver. Power Supply: Transformer
operated. Full wave bridge rectifier. Power Requirements: 120 VAC or 240 VAC 50/60 Hz 6 watts.

Order your SW-717 4-band AM/SW Receiver today, tune in on the world through SWL.

Kit K/SW-717 £31.50 Carr. 70p.
HEATHKIT (GLOUCESTER) LTD.,
A Schlumberger Company

388 THE RADIO CONSTRUCTOR
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REVERBERATION UNIT KIT

6 transistor reverberation chamber to which
microphones, instruments, etc., may be con-
necred for added dimensional effect. The out-
put is suitable for most amplifiers and the
unit is especially suitable for use with elec- ._’{
tromic organs. A ready-built spring and trans-
ducar assembly is used. i
Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and printed case £1.70 extra. All parts available

separately.
WAH-WAH PEDAL KIT

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
two transistor circuit module, which may
be used by the constructor for his own
design or fitted to the FOOT VOLUME
CONTROL PEDAL (as photo) converting
it to Wah-Wah operation. This pedal is in strong fawn plastic and
fitted with output lead and screened plug. Selective amplifier
module kit £1.75. Foot Volume control pedal £5.13. COMPLETE
KIT £6.50. Add 38p for assembly of module.

WILSIC VIBRATO UNIT

A new kit to build a self-contained vibrato foot A
switch unit. 4-silicon transistor circuit in tough /‘
grey hammered finish metal cabinet. Variable ‘;i
speed and depth controls and on-off foot switch. \ - .&

!deal for guitars but unsuitable for high level

inputs.
COMPLETE KIT £5.25, all parts available
separately.

THE WILSIC BOOK OF CIRCUITS contains the full instructions
for the Reverb unit, Wah-Wah pedal and our Vibrato unit.
PRICE ONLY 15p

SEND 5p in stamps for latest catalogue (Autumn 1971) of Hi-Fi,
com ponents, guitars, etc., etc. Friendly, high-speed service.

WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

To All Users of Industrial
Electronics

Take advantage of our very competitive prices
and high quality workmanship.

DESIGN AND CONSTRUCTION OF
INDUSTRIAL ELECTRONICS EQUIPMENT.
INDUCTION HEATING GENERATORS. METAL
DETECTORS, POWER SUPPLIES, AUTOMATION
AND CONTROL EQUIPMENT.

HIGH QUALITY
SHORT DELIVERY TIMES,

TWO YEARS GUARANTEE

DESIGNS CONSTRUCTED TO
CUSTOMERS OWN SPECIFICATIONS

WRITE FOR FULL DETAILSTO:

“E.B.E.H. A. KYPRIOTIS”

LABORATORIES OF
INDUSTRIAL ELECTRONICS

OFFICE FACTORY

ANDROMAHIS 50, KALLITHEA PAPAFLESSA 3, TSAKOS

ATHENS, GREECE AGHIA PARSKEVI
ATHENS, GREECE

FEBRUARY 1972

~orv/ R FAST EASY
WAY TO LEARN BASIG
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home — the fast,
modern way. Give yourself essential technical ‘know-
how’ — like reading circuits, assembling standard com-
ponents, experimenting, building — quickly and without
effort, and enjoy every moment. B.ILE.T.s Simplified
Study Method and the remarkable TECHNATRON Self-
Build Outfit take the mystery out of the subject, making

learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what’s more, you
will understand exactly what
you are doing. The TECHNA-
TRON Outfit contains every-
thing you need, from tools to
transistors — even a versatile
Multimeter which we teach you
to use. All you need give is a
little of your spare time and
the surprisingly low fee, pay-
able monthly if you wish. And
the equipment remains yours,
so you can use it again and
again.

You LEARN —butit'sas

fascinating asa hobby.
Among many other interesting
experiments, the Radio set you
build — and i's a good one -
is really a bonus. This is first
and last a teaching course,
but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio
and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course -
but it teaches the reai thing. The
easy to understand, practical
projects — from a burglar-alarm
to a sophisticated Radio set —
help you master basic Radio
and Electronics — even if you are
a ‘non-technical’ type. And, if
you want to make it a career,
B.I.LE.T. has a fine range of
Courses up to City and Guilds
standards.

New Specialist Bookiet
If you wish to make a career in
Electronics, send for your FREE
copy of ‘OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO’. This brand new
booklet — just out - tells you all
about TECHNATRON and
B.LLE.T.>s full range of courses.

Dept. B3, ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.

POST COUPON FOR FREE BOOK

v N EEm NS oo EED mNE ShEE SEE EER oEm .

Please send books and full information — free and without
obligation.
NAME. . ... ittt iiiiininans AGE........ I
(BLOCK CAPITALS PLEASE)
l ADDRESS. .0ttt I
I OCCUPATION . tieiinieiaatiiaieanainanns l

F
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SAVE £££ ON BATTERIES WITH THE NEW SUPER
MINATURE 9v. BATTERY ELIMINATOR.

ONLY 2” LONG BY
13" DIAMETER.
£1.50

T.V.&F.M.
OUTLET PANELS
Flush fitting. Fits any
standard conduit box. =
Single 30p.
Double VHF/UHF 40p
RUNTWOT.V.’s
FROM ONE AERIAL WITH A
Low loss ferrite splitter VHF or UHF 60p.
Two Track Record/Playback Heads 40p
Bags of approx. 200 Assorted Resistors 50p
Bags of approx. 50 Assorted Condensers 50p
(All new top quality components. No rejects)
Send S.A.E. for lists of other components at
BARGAIN PRICES.
Valves, Transformers etc.

All prices include postage and packing

ISHERWOODS ELECTRONICS,
195 BURNLEY ROAD, BLACKBURN, LANCS.
Tel: 67616

RSGB BOOKS FOR YOU

New publications

RAE REVISION NOTES
By G. L. Benbow, MSc, CEng, MIEE, G3HB
An invaluable collection of notes to supplement the
RAE Manual for all those intending to sit the
Radio Amateurs’ Examination
62 pages

30p post paid

VHF-UHF MANUAL
By G. R. Jessop, CEng, MIERE, G6JP
2nd edition.  Considerably enlarged and revised,
Transmitters, receivers and test equipment for use
at vhf and uhf are all fully covered on a practical
basis in this new edition. £1.80 post paid

RADIO COMMUNICATION
HANDBOOK

832 pages of everything in the science of radio
communication. The Handbook’'s U.K. origin en-
sures easy availability of components. Complete
coverage of the technical & constructional fields.
A superb hard-bound volume, £3.50 post paid

These are three of a complete range of technical
publications, log books and maps, all obtainable
from.

RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1N 2AE

NOW AVAILABLE . . .

LATEST
BOUND VOLUME
No. 24

of
“The Radio Constructor”
FOR YOUR LIBRARY

AUGUST 1970
to JULY 1971

Comprising
772 pages
plus index

PRICE £2.00 Postage 28p

BOUND VOLUME NO. 23
OF
"“THE RADIO CONSTRUCTOR"
AUGUST 1969 to JULY 1970

Limited number of this volume still available

PRICE £1.88

Postage 28p

We regret alil earlier volumes are now
completely sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN
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TELEPHONE DIALS

Standard  Post  Office
Guaranteed in working

onry o0p

RELAYS FOR

Yarious
Resistances. No  individual
selection. Post & Packing 25p

4
4
10
200
250

150
200

100
50

50

50
40
25
20
30
8
20

MAKE A REV COUNTER
FOR YOUR CAR

“The TACHO BLOCK'. This
encapsulated block will turn any
D-1mA meter into a linear and
accurite rev. counter for any
zar with normal coil ignition

£1 each
BI.F“E.FAK LTD DEPT. C, 222-224 WES

Top nat

Contacts  and  Coil

NEW TESTED AND GUARANTEED PAKS

Photo Cells, Sun Batteries
0:3¢c 0:5V.0 50 2mA,
IN4007 Sil. Rec. diodes.
1,000 P1V lamp plastic

Reed Switches, mixed types
large and small

Mixec Capacitors. Approx.
Qquantity, counced by weight
Mixec Resistors. Approx.
quantity counted by weignt
Wirewound Resistors. Miced
types and values

BY 127 Sii. Recs.

1000 PIV. | amp. plastic

OCP7i Light Sensitive
Phote Transistor

NKTI55/25% Germ. diodes.
brand new stock cleararce
OCT71/75 unceded black glass
type PNP Germ

OC81/81D uncoded white
glass <ype PNP Germ.
©C200/1/2/3 PNP Silicon
uncoced TO-5 can

OA4? golu bonded diode:
coded MCS2

NEW UNMARKED UNTESTED PACKS

Gerrranium Diodes

Min, glass type

Trans. manufacturers’ rejects
all types NPN, PNP, Sil. and
Germ

Silicon Diodes DO-7 glass
equiv. to OA200, OA202
Sil. Biodes sub. min.

IN9 14 and IN%I6 types

§il. Trans. NPN, PNP
equiv. to

2ANTO6A, BSY?SA etc.
Germanium Transistors

PNP. AF. & RF

250mW Zener Diodes
DO-7 Min. Glass Type
Mixed volts, 1} wate Zeners
Yop hat type

3 amp Sihcon Stud
re((lﬁ:rs, ed volts

con Rectifiers,
750mA. Mixed volts
Expe-imenters’ Pak of
Integrated Circuits. Data
supplied

"BY126/7 Type Silicon Reccifiers

| am> plastic. Mixed volis.

1972

50p

DUR VERY POPULAR 3p TRANSISTORS

TYPE “A’"* PNP Silicon alloy, TO-5 can.
TYPE “B* PNP Silicon, plastic encapsulation.
TYPE "E"" PNP Germanium AF or RF.

TYPE "“F’ NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

type
order.

ip
015 OCi70 °
013 OCI7I 023
ACI27 017 0C200 015
ACI28 013 0cC201 028
ACI76 0-25 26301 013
ACY17 015 2G303 013
AF239 037 INTIH 050
AF186 050 2NI302:3 0 20
AF (3% 037 2N1304-5 0-15
8CI54 025 2N1306.7 030
BC107 013 2N1308-9 035
50p 8C108 013 2NIBIFFET 0 4
BFI194 o-15
50 BC109 014
P BF274 018 O
50 BFYS50 020 o
P BSY2S (X3 015
BSY26 013 o
SOp BSY27 013 0
85Y28 013 o
S50p BSY29 013 ol
BSY95A 018 o
SOP oca 013 128
OCa4 013 o
ocas 013
50p S o1y aN30ss 0
50, ocrz 0.1 Diodes
P ocal 013 AAY42 o
50 oceID 0 13 OA9S 0
P oces 0 20 | OA79 '
ocily 0 1) OAs8I 0
S0p OC 140 017 IN9II4 o

50p
50p
50p

F.E.T. PRICE
BREAKTHROUGH!!

This field effect transistor is the P
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
Jlent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50-+ 20p each.

S0p
50p

50p
50p
50p

50p

50 BULK BUYING CORNER
[

NPN/PNP Silicon Planar Transistors, mixed. untested,

50 similar to 2N706/6A/8, BSY26-29, 85Y95A BCY70, etc
P €428 per 500; €8 per I,
5°p Silicon Planar NPN Plastic Transistors, untested, similar

to INITO7-1 1, etc., €4-25 per 500Q: €8 per 1,000

Silicon Planar Diodes, DO-7 Glass. similar to OA200/202,
BAY]|-36, £4:50 per 1,000,
NPN/PNP Siticon Planar Transistors. Plastic TO-18.
similar to BCI13/4, BCIS1/4, BFi53/160, erc., £4-25
per 500; 48 per ||

50p
50p

OC44, OCS55 Transistors fully marked and

500+ at 8p each: 1,000+ at 6p each.

tested,

OC7) Transistors. fully marked and tested, 500+ at
6p each; 1,000 + at 5p each.

3823€ Field eHece Transistors This is the 2N3823 in
Plastic Case, 500+ §3p each: 1,000+ 10p each.

| amp Miniature Ptastic Diodes:

IN4001, 500 + at 4p each: 1,000 + at 3p each
IN4004, 500 | at Sp each. 1000 3¢ Sp each
IN4006, 500  at 6p each, 1000 ¢ at 5p each
|N4007, S00 « at 8p cach, 1,000  at 7p cach

FRE CATALOGUE
AND LISTS FOR
TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

CLEARANCE LINES

COLOUR T.V. LINE OUTPUT
ANSFORMERS
Designed to pve 25kY when used with PLS09%
and PYS00 valves. As removed from colour
receivers at the factory.
NOW ONLY 50p each
post and packing 23p

Quantity 1-10 10-50 50+
BB105 Varicap Diodes top sp ép
OC71 or 72 Fully Tested

Unmarked s Sp 4p
Matched Sets |-OC44 and

2-OC45's.  Per Set. 5p 20p I5p
Matched Sets of OC45's Ist

and 2nd IF 15p  12p 10p
OA47 Gold-Bonded Diodes.

Marked and Tested 3p ip 2p
l-wate Zener Diodes 7-5,

24, 27, 30, 36, 43 Yolus Sp 4p ip
10-watt Zener Diodes 51,

82, 1l. 13, 16, 24, 30,

100 Volts 0p 17p I5p

Micro Switches, $/P. C/O 25p 20p ISp
l-amp Bridge Rec's 25-volt 15p 22p 20p

INTEGRATED CIRCUITS
SL403D Audio Amp..3- Watts 2:00 1-95 1-80

709C Linear Opp. Amp. 50p 40p 3I5p
Gaces, Factory Marked and
Tested by AE.l. 25p 22p 2Wp

J. K. Flip-Flops Factory,
Marked and Tested by

A.E.l 40p 35p 30p
PA234 |-watt Audio Amp. 1-00 90p 80p
UL914 Dual 2 I/P Gate 40p 35p 30p

LOW COST DUAL INLINE I.C.
SOCKETS

14 pin type at |5p each

16 pin type at 16p each.

BOOKS

We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.! Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British

.S.A., European and C.V. equivalents.
The lliffe Radio Valve & Transistor
Data Book 9th Edition; 5p
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes. Rectifiers and
Integrated Circuits.
Send for Lists of these English publications,

’------\

Please send me the FREE Bi-Pre-Pak Catalogue

NAME.

MINIMUM  ORDER SO0p. CASH WITH ORDER
PLEASE. Add |0p post and packing per order.

\ VERSEAS ADD EXTRA FOR POSTAGE ,
(1 T 1 & 1 1 |

ROAD, WESTGLIFF-ON-SEA, ESSEX, $S0 9DF

ADDRESS 5060000009 009500090PARBEA00TT l

TELEPHOrE SOUTHEND|(0702) 46344
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//’\A’}h <6 COMPONENTS
= — e** " BiITs & PIECES Ty
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—
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(COMPONENTS)
HOIVIE RADIQD aws

240 London Road, Mitcham. CR4 3HD
Phone: 01-648 8422

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and
obtaining components. It becomes a pleasure
instead of a bind! But first you need the
Home Radio Catalogue, listing over 8,000
components, more than 1,500 of them illus-
trated. At 70 pence, including p & p, it's a gift —
especially as every copy contains 10 vouchers
each worth 5 pence.

Send coupon today.

POST THIS COUPON with your
cheque or postal order for 70p.

@ 24-hour Phone Service --—______—_-"

Ri ng 01 '648 8422 Please write your Name and Address in block capitals
: |
. Name
Ask for details of our I =

Credit Account Service. Address

The price of 70p applies only to catalogues purchased I HOME RADIO (COMPONENTS) LTD., Dept. RC, I

by customers in the UK and to BFPO addresses. 234-240 London Road, Mitcham, Surrey CR4 3HD.
*L—————————-——-
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PRE-SELECTOR
AMPLIFIER

By
F. G. RAYER, Assoc. I.E.R.E., G30GR

Operating over the medium wave band and two short wave ranges,

this pre-selector can

improve sensitivity and

reduce second

channel interference when used with a superhet receiver. Although
intended primarily for the author’s '‘Coil-Pack Communications
Receiver’, it may be employed with any other similar superhet.

HIS R.F. PRE-SELECTOR IS PRIMARILY INTENDED FOR
use with the *Coil-Pack Communications Re-
ceiver’ which was recently described by the author*

but it may be employed with any other similar superhet
receiver. A unit of this kind increases sensitivity to
weak signals, thereby extending the range of reception.
It also provides extra selectivity ahead of the receiver
mixer, and this is very helpful in reducing second
channel whistles and interference.

CIRCUIT OPERATION

Fig. 1 gives the circuit, and it will be seen that a single
r.f. pentode, VI, is employed. If the unit is to be used
with the ‘Coil-Pack Communications Receiver’, heater
and h.t. current are obtained by inserting an octal plug
into an added power outlet at the back of the latter.
The manner in which this outlet is added is described
later.

The 2-pole switch S1(a) (b) has four positions. By
selecting L1, L2 or L3, three tuned bands are available,

* F. G. Rayer, ‘Coil-Pack Communications Receiver', The Radio

Constructor, October and November, 1971.

T T S F oy T,

T R

RO o W

Front panellayout of the pre-selector

with nominal coverage as follows:

(1) 18.5to €MHz,
(2) 6to 1.8MHz,
(3) 1,500 to 550kHz.

These correspond to the two short wave ranges and
the medium wave range of the ‘Coil-Pack’ receiver.
In position 4 S1(a) takes the aerial directly, by way of
Cl, to the aerial socket of the receiver, while Si(b)
earths the grid of V1. This puts the pre-selector out of
circuit, and provides a convenient operating method
for general medium wave and short wave reception,
since no adjustment of the pre-selector is then necessary
whilst the receiver is being tuned. For amateur band
reception or on any other occasion when the pre-
selector is required, its switch is turned to the wanted
range.

Tuning is carried out by VCI, which is fitted with a
ball drive. No trimming is needed because this circuit
is individually tuned, and so will always be peaked for
best results with any aerial.

VR1 is the r.f. gain control. This has to be turned
back somewhat with strong signals to avoid overloading.
Amplified signals pass via C3 and a short length of
coaxial cable to the aerial and earth sockets of the
receiver.

The unit is built in a neat cabinet measuring 8 by 6
by 6in. which matches with the ‘Coil-Pack’ receiver.
It will be found to give a useful degree of extra am-
plification and reduction in second channel interference.

CHASSIS AND PANEL

The 7 by 5} by 2 in. chassis is marked out as in Fig. 2.
Drill }in. holes for the coils and cut out a gin. hole for
the valveholder. Drill the valveholder mounting holes
such that it will, when mounted later, take up the
orientation shown in Fig. 3. Also, make holes for the
Aerial-Earth socket strip, position this as in Fig. 3,
and taking care that the Aerial socket will be well
clear of the metal.

Position VCI so that the ball drive body will rest
behind the panel. The ball drive is on the vertical
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Fig. 1. Circuit diagram of the pre-selector
COMPONENTS
Resistors L3 Miniature Dual-Purpose Coil, valve
(All fixed values } watt 10%) type, Blue, Range 2 (Denco)
R 33kQ RFCI [9mH r.f. choke type RFC7A (Denco)
R2 47k Q
R3 1800 Valve
R4 2.2kQ , . VI EF95 (or 6BA6 - see text)
VRI1 10k potentiometer, linear
Switch
Capacitors Si(a) (b) 2-pole 4-way rotary (see text)
Cl 22pF silver-mica or ceramic Plugs, Sockets
C2 0.01uF disc ceramic, 350V. Wkag. g ¢ . .
C3 22pF silver-mica or ceramic i B7Gl skllrted valveholder with screening can
C4  0.01uF disc ceramic, 250V. Wke. 2o e
C5  0.IuF paper or plastic foil, 350V. Wkg. e s B
VC1  500pF (nominal) variable, Jackson erial-Earth socket strip
Bros type El (Cat. No. VC5, Home .
Radio) Miscellaneous
Ball drive type 4511/F (Jackson Bros.)
Chassis type I, L 5%in.,, W 7in., D 2in. (H. L.
Inductors Smith & Co.) ) )
Ll Miniature Dual-Purpose Coil, valve Case type W, 8in. X 6in. x 6in. (H. L. Smith
type, Blue, Range 4 (Denco) & Co.)
L2 Miniature Dual-Purpose Coil, valve 2 pointer knobs

S-way tagstrip, centre tag earthed
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%

£
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Ball drive

Fig. 2. Component layout above the chassis. The three coils are secured by their plastic nuts, which should
not be tightened excessively

centre line of the panel, at a height which enables it to
engage correctly with the spindle of VCI. Solder an
insulated lead to the lower fixed vanes tag and pass
this through a hole in the chassis near the tag before
bolting VC1 in place. The connection to VC1 moving
vanes is automatically made by way of the mounting
feet of this capacitor.

The chassis has small flanges which are bolted to the
panel, as in Fig. 3. The bottom edge of the panel is
4in. below the lower edge of the chassis in order that
the assembly can be fitted in the case. A hole is cut or
punched to clear the ball drive, and its lug is secured
with a countersunk bolt and nut. Its flange is forward
of the panel.

UNDER THE CHASSIS

Fig. 3 shows wiring and components under the chassis.
The switch employed with the prototype is a wafer
type with the wafer spaced away from the panel so as to
be reasonably close to the coils. If difficulty is
experienced in obtaining a suitable switch it may be
made up from a ‘Maka-Switch Kit’, available from
Home Radio, Henry’s Radio and other suppliers.
The wafer employed can be the 3-pole 4-way ‘break-
before-make’ type, the extra pole and its contacts
being unused.
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When soldering L1, L2 and L3, clean each pin
carefully, form a small loop on the wire, and solder it
quickly to the pin. Avoid lengthy heating, which will
soften the plastic material. All wiring should be
reasonably short and direct. Keep the grid lead to S2,
and other grid connections, away from Cl and ijts
leads.

The power supply cable consists of three lengths of
flex, red for h.t. positive, brown for the 6.3 volt heater
supply, and black for the negative chassis connection.
When the pre-selector is used with the ‘Coil-Pack’
receiver, these leads are about 12in. long, and are taken
to the pins of an octal plug, as in Fig. I. This matches
up with an octal socket on the back runner of the
‘Coil-Pack’ receiver. When other receivers are used,
the wire length may be modified accordingly and a
different type of plug and socket, or other form of
connection, employed as desired.

For the output lead, and assuming once again that
the unit is being used with the ‘Coil-Pack’ receiver,
take a piece of coaxial cable about 8in. long, and bare
each end about }in. Unravel the outer braiding, twist
this into a pigtail and connect it at one end to the
‘MC’ (chassis) tag indicated in Fig. 3. The inner con-
ductor at this end connects to Cl and C3. At the re-
ceiver end of the cable, fit an aerial plug to the inner
conductor. Solder about 13in. of flex to the outer
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braiding and fit an earth plug. The pre-selector stands
to the right of the receiver. With other receivers, the
length of the coaxial cable and the type of plug or
plugs employed are varied as required. The coaxial
cable should stili, however, be kept short.

The tagstrip at the rear supports the r.f. choke a
little clear of the chassis, and also anchors some other
items.

CABINET AND DIAL

It is necessary to cut holes, or a rectangular aperture,
in the back of the cabinet for the output and power
leads, and for access to the aerial and earth sockets.

1t will be found that the pre-selector can readily be
tuned with only a numbered dial, but it is somewhat
more convenient to have calibrated scales. These can
best be drawn on thin card or stout paper, which may
be covered with thin Perspex or other transparent
material, and fixed with adhesive or small countersunk
screws. The ball drive flange has two small tapped
holes which will take short 8BA bolts to secure a
cursor or wire pointer. A suitable cursor can be cut
from thin Perspex, its centre line being scored on the

Components and wiring under the chassis

underside and filled with indian ink.

HT+

g %A .
Receiver

.ﬁ E

mc KPCs

63V~

R4

RFC|

G ’
R2
\
4 VR| P
I
| 1 | =
f = - ]
\ 1
mc - chassis connection 5N 2” -

Fig. 3. Wiring below the chassis
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Rear view. showing also the octal power plug

Tuning ranges do not exactly match those of the
‘Coil-Pack’ receiver, but tend to extend a little at both
ends of each range. If necessary, coverage can be
altered considerably at the low frequency end of each
range by adjusting the appropriate coil core.

If no signal generator is available, tune in a trans-
mission on the receiver with Si(a) (b) in the position
which puts the pre-selector out of use. Then switch the
pre-selector to the appropriate band, and adjust VClI
to peak up the S-meter reading. There should be a
considerable increase in signal strength, and VRI
should act as a gain control in the usual way. Mark the
frequency to which the receiver is tuned on the pre-
selector dial. Tune in other signals, as required, and
each time adjust VCI for best signal strength and mark
the dial. In this way the pre-selector ranges can be
rapidly calibrated.

If a signal generator is available, proceed in the same
way but use ‘round number’ frequencies obtained from
the signal generator.

It will be found that the pre-selector bands overlap.
For example, the medium wave range tunes into the
160 metre band when VCI is nearly fully open. This is
quite in order.

When tuning to the higher frequencies, and especially
above 12MHz, take care that the pre-selector is not
tuned to the second channel. This is nearly 1MHz
higher than the correct frequency (actually, it is higher
by twice the intermediate frequency of the receiver) and
comes progressively nearer the proper tuning position as
frequency increases. Accidentally tuning to the second
channel is extremely unlikely on lower frequencies.
When it does arise, the pre-selector and receiver signal
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frequency circuits are resonant at different frequencies,
and reception will be poor.

‘COIL-PACK’ RECEIVER

The modifications to the ‘Coil-Pack’ receiver which
enable the pre-selector to be employed with it are very
simple, and consist primarily of the fitting of an octal
valveholder to the rear chassis runner. The valve-
holder is positioned between the mains lead grommet
and the Aerial-Earth socket strip.

After it has been fitted, the valveholder is wired in the
following manner. Pin 2 connects to chassis, at a solder
tag under one of the valveholder securing nuts. Pin 4
of the octal valveholder connects to pin | of i.f. trans-
former IFT2. This is the transformer pin which is
connected to ‘standby’ switch S3. Thus, when S3 is
opened the h.t. supply is broken to the pre-selector as
well as to the frequency-changer and i.f. amplifier valve
in the receiver. Finally, pin 7 of the valveholder
connects to pin 5 of the ECHB8I, thereby picking up a
6.3 volt supply.

The “Coil-Pack’ receiver has no r.f. amplifier, and the
tuning meter will run off-scale with strong transmissions
when the pre-selector is switched in. To avoid this, add a
3300 ) watt resistor in series with the meter; that is,
between the meter and the zero-adjust potentiometer.

WITH OTHER RECEIVERS

As already stated, the pre-selector can be used with
receivers similar to the ‘Coil-Pack” model.

The EF9S in the pre-selector requires 6.3 volts at
0.175 amp for its heater, and this should be available
from all but the smallest receivers. With this valve,
however, the anode potential should not be greater than
180 volts. If the receiver offers an h.t. potential greater
than this, it would be preferable to use a 6BA6 instead
of the EF95. The wiring shown in Fig. 3 enables a
6BAG6 to be plugged in without any changes to the valve-
holder connections. It requires 0.3 amp heater current
at 6.3 volts.

Connecting the pre-selector to the ‘Coil-Pack’
receiver
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The pre-selector andthe Coil-
Pack Communications Re-
ceiver form an impressive re-
ceiving installation.

It is not wise to extend the coaxial output lead too
much, as this will reduce efficiency, especially on the
higher frequencies. If the pre-selector is to be put in
permanent use with the *Coil-Pack’ receiver, the aerial
coils and trimmers of the latter can be touched up for
best possible results with the pre-selector in circuit.

With the pre-selector and receiver described, many

e ]

aerial. For 160 metre and other signals around this
frequency, a quite long outdoor aerial will greatly
improve reception. For medium wave purposes a long
outdoor aerial is not required, and it may prove better
to place a small series capacitor in the aerial lead to the
pre-selector. A S0pF pre-set variable capacitor may be
tried, it being adjusted for optimum results.

distant stations should be within range with an indoor |

QUESTIONS AND ANSWERS ON RADIO AND TELEVISION, 3rd Edition. By H. W. Hellyer.

127 pages, 41 x 6%in. Published by The Butterworth Group. Price 60p.

This handy little book is one of a series of ‘Questions and Answers’ manuals published by The Butter-
worth Group. It is intended to take the reader from elementary aspects of electricity up to relatively advanced
concepts in radio and television, this being achieved by an eminently readable text layout which is broken
up into question and answer form. Every chapter of the book contains some twenty to forty single-sentence
questions, each of these being followed by one or more paragraphs of text which provides the answer and,
in many cases, leads up to the next question. The reader is thus able to absorb the information given by the
book in single discrete ‘bites’ and automatically tends to prevent himself from proceeding to a further
question until he has assimilated and understood what has been given in the preceding answer.

The book commences with basic electricity, then carries on to sound and radio waves, valves and
transistors, and basic radio circuits. Next dealt with are the operation of radio receivers and the principles of
television, these being followed by a description of television receivers. The book concludes with an
appendix giving common abbreviations and an index.

Despite the fact that the subjects dealt with can obviously not be treated in great depth, ‘Questions
and Answers on Radio and Television’ guides its reader towards guite complex details of radio and television.
It offers an excellent introduction to the subject for the newcomer.

1972 HI-FI YEAR BOOK. Edited by Colin Sproxton.
440 pages, 5% x 82in. Published by IPC Electrical-Electronic Year Books Limited. Price £1.25.

The main purpose of this book is to give details of specifications and prices of audio products available
in the U.K., and in its 1972 edition it deals with more than 2,000 items marketed under some 300 different
brand names. In addition, there are short articles which deal with the Dolby system, high fidelity reproduction
from f.m. tuners, outstanding discs of 1971, pickup parameters, and microphones. The material on microphones
consists of an extensive glossary of terms with explanatory notes.

The high fidelity equipment directory in the book is conveniently grouped into twenty-two product
sections covering: pickups and arms, pickup accessories, motor units, radio tuners, tuner-amplifiers,
amplifiers and control units, tape recorders, tape units, tape amplifiers, mixer units, tape accessories, magnetic
tapes, test tapes and discs, constructional kits, microphones, speaker drive units, speaker accessories,
speaker systems, high fidelity equipment cabinets, complete audio systems, v.h.f. f.m. aerials, and head-
phones. More than 750 of the items listed are illustrated.

Also given is a comprehensive alphabetical index of audio manufacturers, distributors and brand
names. There is, further, an up-to-date directory arranged in geographical order of retailers who stock an
adequate range of high fidelity equipment and who offer full demonstration facilities.

The book includes a Stop Press section taking up changes in Purchase Tax which came into force in
September 1971. These consist, firstly, of the application of P.T. to certain loudspeaker systems which had
hitherto been free of tax and, secondly, the general reduction of P.T. from 363% to 30%.
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VERSATILE

CESSIVE SWITCH

by G. A. FRENCH

HAT COULD POSSIBLY BE DES-
W cribed as the basic ‘current

amplifier’ which preceded both
the valve and the transistor is the
relay. A relay can function as a ‘cur-
rent amplifier’ because it allows a
small current flowing in its coil to
control a much larger current switched
by its contacts. The relay has, of course,
other attributes in addition to that of
switching large currents, one of the
more important of these being that
the circuits controlled by its contacts
can be completely separaie from that
which connects to its coil.

Since nearly all of the facilities
offered by the relay can nowadays be
carried out by semiconductor devices,
it might be thought that the relay
should be more than ready to retire
into  obsolescence. Such is by no
means the case, though, and not only
do we find that existing relay types
continue to be used in large numbers,
in both the professional and the
amateur fields, but also that new relay
designs are continually being released
by relay manufacturers. It i1s evident
that the relay will continue to be
extensively employed in electrical and
electronic work for quite some time
to come.

The circuit to be discussed in this
month’s article in the ‘Suggested
Circuit’ series employs relays in con-
junction with transistors and semi-
conductor diodes to provide a succes-
sive switch in which a relay energises
to provide each switching step. This
switch may be employed to control
any number of lamps in such a manner
that they become illuminated one after
the other until all lamps are lit, after
which all lamps extinguish and the
cycle commences once again. Lamps
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controlled in this manner can form an
attention-catching display for a shop
window or for a stand at an exhibition;
and in cither instance they may be
used to illuminate successive letters or
phrases in a sales slogan. They may
also be employed in educational work
to illustrate successive phases in, say,
an industrial process, and the like.
The circuit may be readily modified
such that the cycle can be stopped at
any lamp, the order of lamp illumina-
tion can be varied, and all lamps can
be extinguished before the end of the
cycle is reached.

The writer would be the first to
agree that the uses offered by the
successive switch, as so far discussed,
could also be provided by an all-
semiconductor design which dispensed
with relays. However, an all semi-
conductor design would not necessarily
have, to start with, the same sim-
plicity as has the one to be described
here, whose functioning is extremely
easy to visualise and to understand.
Also, the present circuit has greater
versatility since it does not necessarily
have to switch on a series of lamps.
The relay contacts which close at each
step in the switching cycle can turn
on any electrical device whose voltage
and current demands are within the
relay contact ratings. If each relay is
fitted with normally-closed contacts,
it can alternatively switch off external
circuits. Similarly, changeover contact
sets can cause external circuits to be
changed over and, again, if one or
more of the relays is fitted with extra
contact sets, at least two quite separate
external circuits can be controlled at
one or more of the switching steps.
As may be gathered, there are many
permutations and combinations in the
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applications to which the successive
switch may be put. Their availability is
entirely due to the use of relays.

CIRCUIT OPERATION

The circuit of the successive switch,
shown in a form in which it controls
four lights in succession, is given in
Fig. 1. In this diagrain the relays are
depicted with what is known as “de-
tached’ presentation. Each relay coil
is drawn as a rectangle, alongside
which is the relay identification over a
figure which shows the number of
contact sets with which the relay is
fitted. Thus, the rectangle shown in

Fig. 1 as erq_{\_ represents the coil of

relay RLA, whilst the figure 2 in its
designation indicates that it has two
contact sets, These contact sets are
RLAI and RLA2, and they may be
positioned anywhere in the diagram.
Unless otherwise stated, the contact
sets are always shown in the position
they take up when the relay is de-
energised. In the diagram the terms
‘normally-open’ and ‘normally-closed’
have been added to assist in explana-
tion. A normally-open set of contacts
is open when the associated relay is
de-energised, and the opposite applies
to a set of normally-closed contacts.

Let us next examine the circuit of
Fig. | when the mains on-off switch
is open and no power is applied. All
relays are de-energised and all contact
sets, apart from contact set RLCI,
are open. Contact set RLCI is, in-
cidentally, the only normally-closed
contact set in the design.
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Fig. 1. Circuit of the prototype successive switch. The dashed lines UV and WX are not screens, but are
intended to indicate one of the circuit modules. Considerably more modules than those shown may be
employed

FEBRUARY 1972

www americanradiohistorv com


www.americanradiohistory.com

Turning on switch S1 causes a d.c.
supply voltage to be applied to the
relay section of the circuit via trans-
former T1, bridge rectifier D5-D8 and
reservoir capacitor C3. Relay RLA
energises by way of normally-closed
contacts RLCI and its contact set
RLA2 closes, illuminating lamp PLI,
which now receives an a.c. supply
direct from the secondary of the mains
transformer. Contact set RLAL. also
closes, connecting R3(A) to the positive
supply rail.  Electrolytic  capacitor
CI(A) now commences to charge, the
voltage across its plates being applied
to the potentiometer given by R2(A)
and RI(A). The junction of R2(A)
and RI1(A) is connccted to the base
of TRI(A), which commences to go
positive with respect to its emitter.

TRI(A) and TR2(A) are connected
in tandem in a configuration which
produces a total current gain, from
TRI(A) base to TR2(A) emitter, that
is approximately equal to the product
of the individual gains of the tran-
sistors. When the positive voltage on
the base of TRI(A) is of the order of
0.5 volt with respect to the emitter,
both TRI(A) and TR2(A) start to
conduct. There is a rapidly rising
current in the coil of relay RLB(A)
and this relay energises, causing con-
tacts RLB(A)2 to close and illuminate
lamp PL2(A). At the same time. con-
tacts RLB(A)L close, connecting R3
(B) to the positive supply rail.

The components and circuit around
TRI1(B) and TR2(B) are identical with
those around TRI(A) and TR2(A),
and exactly the same process is
repeated. Capacitor C1(B) commences
to charge and, after a period, tran-
sistors TRI(B) and TR2(B) start to
conduct, causing retay RLB(B) to
energise. The two contact sets of
RLB(B) illuminate lamp PL2(B) and
cause R3}(C) to be connected to the
positive rail. The circuitry around
TR1(Cyand TR2(C) is, again, identical
with that around the previous pairs
of transistors and, once more, the
same circuit process takes place. After
a time, relay RLB(C) energises, causing
lamp RL2(C) to light up. All four
lamps are now illuminated.

When relay RLB(C) energises. its
contact set RLB(C)! connects R6 to
the positive supply rail. Capacitor C2
commences to charge and, when the
voltage across its plates is sufficiently
high, transistors TR3 and TR4 become
conductive and cause relay RLC to
energise. Contact set RLCI (at the left
in the diagram) now opens, whereupon
relay RLA de-energises and lamp PLI
extinguishes. Also, contact set RLAI
opens, breaking the connection be-
tween R3(A) and the positive rail.
Returning to relay RLC, when this
energises its contact set RLC2 closes
also. This causes the three capacitors
CI1(A). CI(B) and CI(C) to discharge
via the current surge limiting resistor
R7 and diodes D3(A), D3(B) and

D3(C). All transistors from TRI(A)
to TR2(C) now become non-conductive.
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and " relays RLB(A), RLB(B) and
RLB(C)  de-energise, whereupon
lamps PL2(A), PL2(B) and PL2(C)
also become extinguished. Apart from
the fact that relay RLC is now encr-
gised, the relay circuit is in the same
condition as it was before the mains
supply was switched on.

When, after relav RLC became
energised, relay RLB(C) became de-
encrgised, its  contacts  RLB(O)l
opened, thereby breaking the connec-
tion between R6 and the positive
supply rail. Capacitor C2 now com-
mences to discharge via R3, R4 and
the base-emitter junction of TR3.
When it has discharged sufficiently the
positive potential on the base of TR3
is insufficient to maintain TR3 and
TR4 conductive, with the consequence
that relay RLC de-energises. Its con-
tacts RLC2 open, taking the effective
short-circuit  off' capacitors CI(A),
C1(B) and CI{C). which by now have
discharged 10 a low voliage equal to
the forward voltage drop in D3(A),
D3(B) and D3}(C). At the same time.
contacts RLCI close, relay RLA
energises and another switching cycle
commences.

MODULAR CONCEPT

It will be apparent from this descrip-
tion of circuit operation that, between
contact set RLAT at the left in Fig |
and resistor R6 at the right, there are
three discrete and identical circuit
modules. These modules are identified
by the fact that all the components in
each are identified by the same suffix
number, followed by the letters “A’,
‘B’ or (", as applicable. One of these
modules appears between the two
dashed lines UV and WX. As may
be seen, it has an “In” connection and
an *Out’ connection, the former being
the point where the preceding module
applies the positive starting potential
from the positive supply rail, and the
latter being the point where the
module, in its turn, passes on a positive
starting voltage to the succeeding
circuit. If more circuit modules, and
consequently more controlled lights
(or other external circuits) are to be
used, these modules will have the same
circuitry as those shown, and can be
inscrted between dashed lines WX
and YZ. Each circuit module will
connect to the negative and positive
rails in the same manner as those
shown, and will take an "In’ connection
from the preceding “Out’ connection,
and will pass an *Out’ connection to
the following *In’ connection (or to
R6 of the final transistor pair, TR3
and TR4). The diode D3 of each
module (connecting to the positive
plate of its charging capacitor) will
couple to the contact set RLC2 in the
same manner as do the existing diodes
D3 shown in Fig. 1. The number of
successive  modules which may be
connected up in this manner is limited
only by the ability of the relay power
supply to deliver the current required
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Fig. 2 (a) A modification
which allows the
switching cycle
to stop at a pre-
selected stage

(b) An added push-
button which,
when pressed, re-
sets the circuit
to the start of the

cycle

when all relays are energised. An idea
of what is possible here is given by the
fact that, assuming 500 Q relay coils
and a nominal 12 volt supply, some
40 modules can be accommodated
before the power supply current
approaches 1 amp!

A number of simple modifications
are also feasible. If, for instance, an
on-off switch is inserted in series with
the "In” connection for any circuit
module, as in Fig. 2(a), the cycle will
stop at the preceding module when
the added switch is open. Similarly, a
push-button across TR4, as illustrated
in Fig. 2(b), will cause all lamps to
be extinguished when it is pressed, and
will allow the cycle to be recommenced
when it is released.

An interesting possibility is given
by using a number of modules and
bringing all their ‘In’ and ‘Out’
connections to a socket board, as
shown (for five modules) in Fig. 3.
The external circuits can then be
switched on in any order by coupling
together input and output sockets, as
desired, by flexible jumper cords
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fitted with plugs at each end. The only
proviso here is that the switching
series selected must start with an ‘In’
connection from contact set RLAI
of Fig. 1, and must terminate with an
‘Out’ connection to R6 of Fig. 1.
The appropriate sockets are indicated
as ‘Start’ and ‘Finish’ in Fig. 3. Also,
relay RLA must be the first to
energise.

Sockets

T\
Start @,// \:@ In ‘A
Out ‘A ©, \© in'8®

ous (O

Flexible
_tead

Fig. 3. The ‘In’ and 'Out’
connections of each module
may be brought out to
sockets, as in the example
illustrated here, which also
shows one of the jumper
cords that may be employed
with the sockets

FURTHER DETAILS

There are a number of circuit details
in Fig. 1 which have not been covered
in the general description of circuit
operation given earlier.

All the diodes from D! to D4
inclusive can be small silicon rectifiers.
Any type with a forward current
rating of 200mA or more may be
employed. Care must be taken to
connect the diodes across the relay
coils with correct polarity. If they are
connected incorrectly excess current
will flow, with the risk of damage to
the diode and other components,
particularly the associated transistor,
which appear in the excess current
path. Diodes D2(A), D2(B), D2(C)
and D4 are included to prevent the
formation of high back-e.m.f. voltages
which could otherwise appear when
the associated relay de-energises. These
FEBRUARY 1972

high voltages could cause breakdown
in the transistor supplying the relay
coil. The presence of the diodes has
the secondary effect of slightly delay-
ing the release of the relays across
whose coils they are connected. It is
for this reason that DI is connected
across the coil of RLA, and it ensures,
when relay RLC energises, that the
subsequent release of relay RLA is
delayed for about the same short
period of time as is the release of the
other relays. Diode DI would not
otherwise be required, as there is no
transistor in its coil energising circuit.

Diodes D3(A), D3(B) and D3(C)
are gate diodes. They permit the flow
of conventional current (from positive
to negative) from the positive plates
of the charging capacitors to the
negative supply rail when contact set
RLC2 closes, but they prevent the
flow of conventional current from the
positive plate of any of the charging
capacitors to the positive plates of the
other capacitors. Silicon diodes are
preferable to germanium diodes in
this part of the circuit, even though
the latter type, with their lower for-
ward voltage, would cause the charg-
ing capacitors to be discharged to a
lower potential. Silicon diodes possess
the advantage of passing very low
leakage currents when non-conductive.

[t might be thought extravagant to
use two transistors in each of the
circuit modules when, with suitable
charging capacitor values, a single
transistor could be employed to
energise the relay. However, a single
transistor would require considerably
lower base resistor values and, in
consequence, much higher charging
capacitor values for the same time
periods. As we shall see shortly when
the components are discussed the
present circuit modules require quite
low values in the charging capacitors.
A further advantage with having two
transistors per module is that when the
current in the TR2 transistor starts to
increase towards the relay coil ener-
gising current level the high current
gain of the two transistors in tandem
results in a relatively high rate of
current rise. In consequence, the
energising of each relay more closely
approaches a ‘snap-on’ characteristic
than could be offered by a single
transistor.

The power supply arrangements
shown in Fig. | are those employed
when the prototype circuit was tested.
Any reasonably well-smoothed d.c.
supply of around 12 to 14 volis will
be adequate for the relay circuits.
The lamps in Fig. 1 are 12 volt types
taking an a.c. supply from the mains
transformer secondary. Any other
types of lamp (or other electrical
equipment) and supply may be used,
provided the supply is adequate for
the load when all the controlled cir-
cuits are switched on and the voltage
and current capabilities of the relay
contacts are not exceeded. The supply
should be well regulated when lamps
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are used as, otherwise, lamp brilliance
will drop as more lamps are switched
on.

COMPONENTS

Of the components, diodes D1 to
D4 have already been dealt with.
Diodes D5 to D8 were 1 amp 50 p.i.v.
silicon rectifiers type IN4Q0l in the
prototype. The transistors are all
standard types. There is a very slight
possibility that if a transistor having
a very high leakage current is employed
in any of the TR2 positions (or in the
TR4 position) it might go into thermal
runaway, whereupon the associated
relay would become sluggish to
release or would remain energised
after the associated transistor input
circuit was turned off. The power
dissipation in a transistor in this
condition would be well below its
maximum rating, but it would be
necessary to replace it with one having
a lower leakage current. The author
ran the prototype circuit for eight
hours continually and after that time
found no evidence at all that any
precautions to prevent this effect were
needed. Nevertheless it was felt that,
since the bases of the TR2 transistors
do not have a bias path with respect
to emitter during the turn-off periods,
the point should be mentioned for the
sake of completeness.

The lamps used in the prototype
were 12 volt 0.18 amp m.e.s bulbs,
available from Home Radio under
Cat. No. PL13. The 12.6 volts a.c.
was provided by two 6.3 volt heater
windings on a valve receiver mains
transformer connected in series. Any
mains transformer offering a second-
ary voltage of some 11 to 13 volts at
a suitable current could be used. A
typical example is the Home Radio
Cat. No. THI1, whose secondary is
rated at 12 volts 1.5 amps.

The relays can be any robust type
having a coil resistance of 400 Q or
more and the requisite contact sets,
and which are capable of energising
reliably at 10 volts. Those used by the
writer were P.O. 3000 types with
500 Q coils. P.O. 3000 relays with

500 €2 coils and 3 sets of changeover
contacts are available from G. W,
Smith & Co. (Radio) Ltd., 3 Lisle
Street, London, W.C.2. Not all of
the contacts on these relays would
need to be employed in the present
circuit. Also, P.O. 3000 relays, made
up to customer's specification, can be
obtained from L. Wilkinson (Croydon)
Ltd., Longley House, Longley Road,
Croydon, Surrey. A useful mounting
aid for the P.O. 3000 relays is given,
incidentally, by the Lektrokit Relay
Mounting Plate No. 1, which has holes
suitable for three relays, This can be
obtained from Home Radio under
Cat. No. LK-1011.

The final components to deal with
are the charging capacitors, shown as
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CI(A). CI(B). CI(C)and C2 in Fig. 1.
The values required here depend on
the operation time required for each
stage of the switching cycle. With the
prototype it was found that values of
8uF gave an operation time for each
stage of about 2 seconds, whilst 32pF
gave a time of approximately 9 seconds.
Due to variations in capacitance value
within the tolerance of each capacitor,
together with gain spread in the
transistors, some departures from
these figures may be expected in
practice. The capacitors used should
have a working voltage of 10 or more,

and it would be in order to use com-
ponents having much higher working
voltages if these happen to be on hand.
It is important to note that the capaci-
tors should exhibit low leakage current
and it would be preferable to employ
components which are reasonably
new. Should any capacitor have an
exceptionally high leakage current the
voltage across it will not rise to a
sufficiently high value to turn on the
transistors it couples to. A lower
leakage current may not be high
enough to prevent the associated
transistors from turning on but it

could still extend the time needed for
turn-on to occur. Modern electrolytic
capacitors in good condition should
offer no problems at all in this respect.
If one (or more) of the capacitors
used has had a prolonged shelf life,
it is advisable to run the switch through
at least half a dozen cycles before
assessing the performance of the
capacitor. This process will enable the
capacitor plates to ‘form’ and the
capacitor to ‘settle down’ to its final
capacitance value.

SPECIAL NEXT MONTH

REGEIVER

By F. G. Rayer, Assoc.l.E.R.E.. G30GR.

An excellent project for the newcomer to 2 metre
reception ~ employs a super-regenerative detector,
this 3 valve receiver offers no alignment problems.

ALSO

D.C. VOLTMETER

By A. Russell

This voltmeter uses a readily obtainable integrated
circuit — has a sensitivity of 100kQ per volt -
provides ranges from 0-100mV to 0-100V.

- TRANSISTOR
GRYSTAL MARKER
UNIT

By P. Cairns, M.I.P.R.E., R.Tech.Eng., G3ISP

Accepts crystals between 50 and S00kHz -
provides high level calibration ‘pips’ up to higher
than 30MHz.

RADIO GONSTRUGTOR

EASY’ 2 METRE

PLUS

% MORE CONSTRUCTIONAL
PROJECTS

* SHORT WAVE NEWS

% SUPPORTING FEATURES
% NEWS COVERAGE

% DATA SHEET 60

ON SALE MARCH 1st
PRICE 20p

Copies may also be obtained direct from the
Publishers, 24p. including postage. Published by
Data Publications Ltd. 57 Maida Vale, London W.9
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NOTES ON
SEMICONDUGTORS

Further Notes —3

OE

The series voltage regulator circuit

offers a constant supply voltage,

provides a voltage at a lower level

than is elsewhere available, and gives

protection against power line trans-
ients

ANY CIRCUITS HAVE HIGHER ACCURACY IF
powered from a constant voltage supply; other
circuits require a supply voltage different from

that already available in the system of which they are to
form part; yet others require protection against
transients on the supply lines. All such requirements
point to the need for voltage regulators and this note
introduces perhaps the most basic form of series
regulator.

SERIES REGULATOR

The elements needed are those already familiar from
earlier notes* and the circuit is shown in the accompany-
ing diagram. The breakdown voltage of TR1 (or the
equivalent zener diode) must be slightly greater than
the output voltage wanted, since there is the Vbe of
TR2 to be allowed for. The load current divided by the
current gain of TR2 gives the base current requirement
of TR2, while the current in R1 must be sufficient to
supply this base current and keep TRI1 in the sharp
breakdown region. To deduce the values required, it is
probably best to take a particular example.

Assume a required load voltage of about 6V with a
maximum load current of 30mA. The supply voltage is
neminally 10.5V, but may vary from 9V-12V, and the
transistor TR2 has a minimum current gain of 60 at the
given load current.

First check that the transistor ratings are not exceeded.
The voltage across the transistor collector-emitter is a
maximum of 6V and the maximum power dissipation is
thus 6 X 30=180mW.

Both figures are well within the ratings of most
modern silicon transistors provided they are not in a
high ambient temperature. If in doubt use a transistor
with a higher dissipation capability, or use a heat-sini.
Secondly deduce the operating condition of the zener
diode (or as in this case the reverse-biased transistor
base-emitter junction). With maximum TR2 base
current of 0.5mA (30mA/60) an additional 0.5mA
would be a reasonable minimum current to ensure the
diode remains in its breakdown condition. The minimum
condition of this current is when the supply voltage is
minimum simultaneously with load current maximum.

* See also ‘Notes on Semiconductors’ 1 to 6, published
in the March to August 1971 issues.
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STEADY DOES IT

by
Peter Williams

+Vg

R

A series regulator offering a steady output

voltage. The base-emitter junction of TR1

behaves in the same manner as a zener diode,

and a zener diode could be employed instead, if
desired

VVVY

Adding 0.5V for the Vbe of TR2 gives a required diode
voltage of 6.5V and a minimum p.d. across R1 of 2.5V
(9V-6.5V). At this p.d. a current flow of ImA should be
maintained (0.5mA each for the diode and the base of
TR2). This gives R1=2.5kQ or, choosing a near
preferred value, 2.7kQ with a slightly lowered bias
current for the diode. The maximum current in the
diode occurs for the simultaneous conditions of
maximum supply voltage and minimum load current.
These conditions leave 5.5V across Rl (12V-6.5V)
with all the current of 2mA (5.5/2.7kQ) flowing in
the diode.

Thus the change in diode current is fourfold and limits
the stability of the circuit against load changes. Other
problems arise when fault conditions are imposed but
these must be left till the next in this series. (As we shall
then be referring to the same circuit conditions and
components, this copy should be retained for reference.)

THERMISTOR TYPE R54

The thermistor type R54, specified for use in *“Wide Range
Low Frequency Signal Generator®, published in the October
1971 issue, is not now available from the retail source quoted
in that article. This is a thermistor in everyday use and should
however, be obtainable from many local component retailers.
Readers experiencing difficulties may use the thermistor type
RS3 as an alternative, this being available from Henry's
Radio, Ltd., 303 Edgwarc Rd., London, W.2.
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NEWS

AND

EMI-Varian Ltd. has presented a prototype UHF television
klystron to the Science Museum. London, for its tele-
communications gallery.

The photograph shows the EMI-Varian VA953 klystron
installed in the Science Museum as part of display
representing television transmission. The 5 ft. 10 in. long
tube, weighs 220 Ib.

EMI-Varian Ltd. has presented a prototype UHF
television klystron to the Science Museum, London, for
its telecommunications gallery.

This 55 kW klystron was the forerunner of the com-
plete range of integral, high gain amplifier tubes which
was used by the Independent Television Authority when
it commenced UHF television broadcasting from
unattended transmitter stations in 1969,

Displays in the gallery represent stages in the develop-
ment of the various highly sophisticated systems which
man uses today to communicate on a world-wide basis.
The gallery. nearly 10,000 sq. ft. in area, provides about
twice the space formerly available for displaying this
collection.

The EMI-Varian VA953 klystron forms part of a
display representing television transmission.

Background Informarion

By 1967 Varian had almost completed development
of its existing tive-cavity klystrons to meet the exacting
requircments of the ITA and the authority was able to
confidently plan its future UHF network which would
be based on unmanned transmitting stations. The
ability to allow transmitters to operate unattended for
long periods stemmed from the introduction of this new
generation of klystrons and associated solid-state
equipment. These klystrons have greater stability and
reliability than previous external cavity tubes. They are
simple to install and, at the end of their useful life, the
tubes can be reconditioned and returned for further
duty.

These new developments in transmitler equipment
provided the ITA withsignificantadvantages. Unmanned
stations meant much lower operating costs in terms of
manpower and its associated accommodation require-
ments, and the reliability of the new equipment enabled
maintenance to be considerably reduced.

ITA's first integral S-cavity klystrons were installed
at its main London UHF transmitting station at
Crystal Palace which began unattended operations on
November 15th, 1969. This | MW station is designed to
provide 625-line colour/monochrome transmissions for
over ten million people.

BRITICENT

The British Central Electrical Co. Ltd., of Briticent
House, 16-26 Banner Street, London, E.C.1., announce
that a new 13amp 4-way “in line” fuscd socket designed
as both an extension lead socket and as a surface mount-
ing, wall or bench unit. It has a rubber interior with a
tough P.V.C. “‘wipe clean” outer cover. It has many
safety features including a neon indicator, plated con-
tacts throughout, a shuttered fuse which is easily re-
placeable without removing the socket cover, and a
patented ribbed cable lock. Available in black or white
with recommended list prices of £2.00 and £2.40 res-
pectively.

406

““FOURLINE"”

THE RADIO CONSTRUCTOR

www americanradiohistorv com


www.americanradiohistory.com

COMMENT

“SPACE-BAND"* FOR AMATEURS

The International Telecommunications Union held a
Conference in Geneva last summer, to consider the
progress made in space telccommunications, since their
similar conference in 1963.

One of the matters on the agenda was consideration of
the “Amateur radio service” in relation to space tele-
communication. A new definition of this aspect of amateur
radio was agreed upon, which defined the ‘*Amateur-
Satellite Service” as, *‘a radio communication service
using space stations on earth satellites for the same
purpose as those of the Amateur Service™.

Much discussion took place when the question of
Frequency Allocations for this service came before the
committee dealing with this topic, and had it not been for
the presence of a strong International Amateur Radio
Union observer team, a far less favourable decision
would undoubtedly have been made.

Authority was ultimately gained for the Amateur
Satellite Service to operate in sections of the existing
7MHz, 14 MHz, 21MHz, 28MHz and 145MHz
amateur bands; and with certain provisions also in the
435MHz band. Authorisation was also granted in the
24GHz band.

These decisions thus create an Amateur Satellite
Service, which is officially recognised and defined by
International Radio Regulations.

IN BRIEF

@® Mr. R. J. Hughes is the President of the Radio
Society of Great Britain for 1972, A member of a num-
ber of the Society's committees Mr. Hughes first joined
the R.S.G.B. in 1949 and obtained his amateur licence
in 1950.

@ The address of the Honorary Secretary of the
Radio Amateur Invalid and Bedfast Club, Mrs. Frances
Woolley, G3LWY, is now Woodclose, Penselwood,
Wincanton, Somerset.

@ 'Understanding Television™ our comprehensive
work on TV, comprising 512 pages, is being reprinted.
Owing 1o increased costs of production the cover price
will be £2.10. There are still a few copies available,
until the end of February, at the old price of £1.87, plus
20p for postage.

@® Mr. Aubrey Buxton, an executive director of
Anglia Television, is now a Vice-President of the Royal
Televi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>